A di-acidic sequence motif enhances the surface expression of the potassium channel TASK-3.
We have characterized a sequence motif, EDE, in the proximal C-terminus of the acid-sensitive potassium channel TASK-3. Human TASK-3 channels were expressed in Xenopus oocytes, and the density of the channels at the surface membrane was studied with two complementary techniques: a luminometric surface expression assay of hemagglutinin epitope-tagged TASK-3 channels and voltage-clamp measurements of the acid-sensitive potassium current. Both approaches showed that mutation of the two glutamate residues of the EDE motif to alanine (ADA mutant) markedly reduced the transport of TASK-3 channels to the cell surface. Mutation of the central aspartate of the EDE motif had no effect on surface expression. The functional role of the EDE motif was further characterized in chimaeric constructs consisting of truncated Kir2.1 channels to which the C-terminus of TASK-3 was attached. In these constructs, too, replacement of the EDE motif by ADA strongly reduced surface expression. Live-cell imaging of enhanced green fluorescent protein-tagged channels expressed in COS-7 cells showed that 24 h after transfection wild-type TASK-3 was mainly localized to the cell surface whereas the ADA mutant was largely retained in the endoplasmic reticulum (ER). Mutation of a second di-acidic motif in the C-terminus of TASK-3 (DAE) had no effect on surface expression. Coexpression of TASK-3 with a GTP-restricted mutant of the coat recruitment GTPase Sar1 (Sar1H79G) resulted in ER retention of the channel. Our data suggest that the di-acidic motif, EDE, in human TASK-3 is a major determinant of the rate of ER export and is required for efficient surface expression of the channel.